Water Quality of the Upper Great Lakes: Summary Report by International Joint Commission
University of Windsor 
Scholarship at UWindsor 
International Joint Commission (IJC) Digital 
Archive International Joint Commission 
1979-05-01 
Water Quality of the Upper Great Lakes: Summary Report 
International Joint Commission 
Follow this and additional works at: https://scholar.uwindsor.ca/ijcarchive 
Recommended Citation 
International Joint Commission (1979). Water Quality of the Upper Great Lakes: Summary Report. 
International Joint Commission (IJC) Digital Archive. https://scholar.uwindsor.ca/ijcarchive/229 
This SR is brought to you for free and open access by the International Joint Commission at Scholarship at 
UWindsor. It has been accepted for inclusion in International Joint Commission (IJC) Digital Archive by an 
authorized administrator of Scholarship at UWindsor. For more information, please contact 
scholarship@uwindsor.ca. 
  
<<>._.m_u OC>_L._.<
0—... 41m
C
a
y
—
u
m
z
D
3
m
>
4
F
>
X
m
m
@EEEEw?
   
‘ 7,. y...“
........
_ZHme>._._OZ>_u c_O_Z._. OO_<=<__mm_Oz
 
§>< 5V0
 Report avaiiabie from:
United States Section
Internationa] Joint Commission
1717 H Street, N.w.
Washington, D.C. 20440
Canadian Section
International Joint Commission
100 Metcalfe Street
Ottawa, Ontario KlP 5M1
Great Lakes Regiona] Office
Internationai Joint Commission
100 Oueilette Avenue
Windsor, Ontario N9A 6T3
  
1. SUMMARY
On
Apr
il
15,
197
2
the
Go
ve
rn
me
nt
s
of
Ca
na
da
and
the
Un
it
ed
St
at
es
re
qu
es
te
d
th
e
In
te
rn
at
io
na
l
Jo
in
t
Co
mm
is
si
on
to
de
te
rm
in
e
th
e
ex
te
nt
an
d
ca
us
es
of
po
ll
ut
io
n
in
La
ke
s
Su
pe
ri
or
an
d
Hu
ro
n,
id
en
ti
fy
pr
ac
ti
ca
bl
e
re
me
di
al
me
as
ur
es
,
an
d
re
co
mm
en
d
me
as
ur
es
to
pr
ev
en
t
fu
rt
he
r
de
gr
ad
at
io
n.
Th
es
e
qu
es
ti
on
s
hav
e
be
en
ad
dr
es
se
d
and
re
po
rt
ed
upo
n
by
the
Co
mm
is
si
on
's
Up
pe
r
La
ke
s
Re
fe
re
nc
e
Gr
ou
p,
an
d
a
se
ri
es
of
pu
bl
ic
he
ar
in
gs
on
th
e
Re
fe
re
nc
e
Gr
ou
p'
s
fi
nd
in
gs
ha
ve
be
en
he
ld
.
Th
e
Co
mm
is
si
on
's
fi
nd
in
gs
an
d
re
co
mm
en
da
-
tions are set out in this report.
Th
e
Co
mm
is
si
on
fi
nd
s
th
at
th
e
ov
er
al
l
wa
te
r
qu
al
it
y
of
th
e
Up
pe
r
La
ke
s
is
ex
ce
ll
en
t,
bu
t
th
er
e
ar
e
ma
ny
so
ur
ce
s
of
po
ll
ut
io
n
wh
ic
h
sh
ou
ld
be
re
du
ce
d
or
el
im
in
at
ed
if
th
e
ex
is
ti
ng
hi
gh
qu
al
it
y
is
to
be
ma
in
ta
in
ed
.
Th
e
Co
mm
is
si
on
al
so
fi
nd
s
th
at
tr
an
sb
ou
nd
ar
y
po
ll
ut
io
n
oc
cu
rs
in
th
e
St.
Ma
ry
s
Ri
ve
r
as
a
re
su
lt
of
th
e
di
sc
ha
rg
e
of
ph
en
ol
ic
su
bs
ta
nc
es
by
th
e
Al
go
ma
St
ee
l
Co
rp
or
at
io
n
and
by
the
Cit
y
of
Sau
lt
Ste
.
Mar
ie,
Ont
ari
o.
Wa
te
r
us
e
pr
ob
le
ms
oc
cu
r
in
se
ve
ra
l
ar
ea
s,
pa
rt
ic
ul
ar
ly
in
Sa
gi
na
w
Ba
y
on
La
ke
Hu
ro
n
an
d
Du
lu
th
-S
up
er
io
r
Ha
rb
or
on
La
ke
Su
pe
ri
or
,
as
a
re
su
lt
of
in
pu
ts
of
nu
tr
ie
nt
s,
pr
im
ar
il
y
ph
os
ph
or
us
,
an
d
of
or
ga
ni
c
su
bs
ta
nc
es
.
Th
e
nu
tr
ie
nt
in
pu
ts
to
Sa
gi
na
w
Ba
y
ar
e
al
so
de
gr
ad
in
g
th
e
op
en
wa
te
rs
of
so
ut
he
rn
La
ke
Hu
ro
n.
Ba
ct
er
io
lo
gi
ca
l
wa
te
r
qu
al
it
y
de
gr
ad
at
io
n
wa
s
fo
un
d
in
ma
ny
lo
ca
li
ze
d
ne
ar
sh
or
e
ar
ea
s,
wi
th
vi
ol
at
io
ns
of
th
e
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t
ob
je
ct
iv
es
oc
cu
rr
in
g
at
se
ve
ra
l
lo
ca
ti
on
s.
Vi
ol
at
io
ns
of
th
e
On
ta
ri
o
cr
it
er
io
n
fo
r
ra
di
um
in
dr
in
ki
ng
wa
te
r
su
pp
li
es
co
nt
in
ue
to
oc
cu
r
at
Se
rp
en
t
Ha
rb
ou
r
on
th
e
No
rt
h
Ch
an
ne
l.
Wa
te
r
qu
al
it
y
in
th
e
we
st
er
n
ar
m
of
La
ke
Su
pe
ri
or
is
ad
ve
rs
el
y
af
fe
ct
ed
by
as
be
st
os
in
pu
ts
fr
om
Re
se
rv
e
Mi
ni
ng
Co
mp
an
y.
In
th
e
St
.
Ma
ry
s
Ri
ve
r,
th
e
se
di
me
nt
s
ar
e
co
nt
am
in
at
ed
wi
th
ph
en
ol
ic
su
b-
st
an
ce
s,
oi
l,
cy
an
id
e,
ir
on
,
an
d
zi
nc
,
an
d
th
e
wa
te
rs
ar
e
co
nt
am
in
at
ed
wi
th
ph
en
ol
ic
su
bs
ta
nc
es
an
d
cy
an
id
e,
di
sc
ha
rg
ed
fr
om
Al
go
ma
St
ee
l
Co
rp
.
Se
di
-
me
nt
s,
wa
te
r,
an
d
fi
sh
in
ma
ny
ot
he
r
’n
ea
rs
ho
re
ar
ea
s
of
bo
th
la
ke
s
al
so
ex
hi
bi
t
un
ac
ce
pt
ab
ly
hi
gh
co
nc
en
tr
at
io
ns
of
he
av
y
me
ta
ls
an
d
to
xi
c
or
ga
ni
c
su
bs
ta
nc
es
as
a
re
su
lt
of
th
ei
r
di
sc
ha
rg
e,
bo
th
in
te
nt
io
na
ll
y
an
d
in
ad
ve
rt
-
an
tl
y,
in
to
th
e
en
vi
ro
nm
en
t.
Be
ca
us
e
of
th
e
na
tu
re
of
th
e
us
e
of
so
me
of
th
es
e
su
bs
ta
nc
es
,
it
is
di
ff
ic
ul
t
to
pr
ev
en
t
th
ei
r
un
in
te
nt
io
na
l
es
ca
pe
.
Fu
rt
he
r,
be
ca
us
e
to
xi
c
or
ga
ni
c
su
bs
ta
nc
es
ar
e
pr
es
en
t
in
at
mo
sp
he
ri
c
an
d
la
nd
ru
no
ff
in
pu
ts
as
we
ll
as
po
in
t
so
ur
ce
in
pu
ts
,
th
ey
al
so
co
ns
ti
tu
te
wh
ol
e-
la
ke
problems.
Th
e
Co
mm
is
si
on
re
co
mm
en
ds
th
at
Go
ve
rn
me
nt
s
im
pl
em
en
t
re
gu
la
to
ry
an
d
re
me
di
al
me
as
ur
es
to
el
im
in
at
e
th
es
e
pr
ob
le
ms
an
d
to
re
st
or
e
wa
te
r
qu
al
it
y.
Th
e
Co
mm
is
si
on
al
so
re
co
mm
en
ds
th
os
e
su
rv
ei
ll
an
ce
,
mo
ni
to
ri
ng
,
an
d
re
se
ar
ch
ac
ti
vi
ti
es
wh
ic
h
ar
e
ne
ce
ss
ar
y
to
as
su
re
re
st
or
at
io
n
an
d
ma
in
te
na
nc
e
of
wa
te
r
quality.
No
tw
it
hs
ta
nd
in
g
th
es
e
in
st
an
ce
s
of
po
ll
ut
io
n,
th
e
ov
er
al
l
wa
te
r
qu
al
it
y
of
th
e
ma
in
bo
di
es
of
th
e
Up
pe
r
La
ke
s
is
mu
ch
be
tt
er
th
an
bo
th
th
e
Ag
re
em
en
t
 
 2.
The
pol
lut
ion
con
tro
l
equ
ipm
ent
or
fac
ili
tie
s m
ay
be
in
pla
ce
but
are
exp
eri
enc
ing
ope
rat
ion
al
dif
fic
ult
ies
,
suc
h
as
for
pho
sph
oru
s
rem
ova
l
at
som
e o
f
the
mun
ici
pal
sew
age
tre
atm
ent
pla
nts
in
the
Sag
ina
w B
ay
Basin and along southern Georgian Bay.
3.
The
pol
lut
ion
or
deg
rad
ati
on
is
res
idu
al,
due
to
pas
t
dis
cha
rge
s
whi
ch
are
now
con
tro
lle
d
or
whi
ch
hav
e
cea
sed
,
suc
h
as
the
pre
sen
ce
of
mer
cur
y i
n f
ish
and
sed
ime
nt
in
the
Thu
nde
r B
ay
are
a.
4.
Non
poi
nt
inp
uts
,
suc
h
as
fro
m
lan
d
run
off
,
may
rei
nfo
rce
the
poi
nt—
sou
rce
inp
uts
,
as
is
the
cas
e
of
pho
sph
oru
s
loa
din
gs
in
the
Saginaw Bay Basin.
5.
The
ass
imi
lat
ive
cap
aci
ty
of
the
rec
eiv
ing
wat
er
has
bee
n e
xce
ede
d
bec
aus
e
of
the
num
ber
of
dis
cha
rge
s,
the
tota
l
qua
nti
ty
of
was
te
dis
cha
rge
d,
and
/or
bec
aus
e
of
the
nat
ura
l w
ate
r-e
xch
ang
e
cha
rac
ter
is-
tics
of
the
rec
eiv
ing
wat
er
wit
h t
he
adj
ace
nt
por
tio
n o
f t
he
lake
,
such as for Saginaw Bay.
The
rela
tive
impo
rtan
ce
of
thes
e f
acto
rs
vari
es
with
the
loca
tion
unde
r
con
sid
era
tio
n.
The
ext
ent
to
whi
ch
ide
nti
fie
d
dis
cha
rge
rs
con
tri
but
e
to
obs
erv
ed
pol
lut
ion
or
deg
rad
ati
on
is
dis
cus
sed
in
deta
il
in
the
Ref
ere
nce
Gro
up'
s r
epor
t.
Cha
pte
r 5
of
thi
s r
epo
rt
hig
hli
ght
s t
he
pro
ble
ms,
the
mos
t
sig
nif
ica
nt
sou
rce
s,
and
the
sta
tus
of
the
req
uir
ed
rem
edi
al
pro
gra
ms.
Som
e
inf
orm
ati
on
abo
ut
the
pre
sen
t s
tat
us
of
each
poi
nt
sou
rce
dis
cha
rge
r i
s g
ive
n
in the 1977 Annual Report of the Great Lakes Water Quality Board.
REFERENCE QUESTION 3
If the Commission should find that pollution of
the character just referred to is taking place,
what remedial measures would, in its judgement, be
most practicable to restore and protect the
quality of the waters, and what would be the
probable cost?
To
abat
e ex
isti
ng
poin
t-so
urce
poll
utio
n,
wher
e po
llut
ion
is d
efin
ed
as a
viol
atio
n o
f an
obje
ctiv
e or
some
juri
sdic
tion
al
valu
e,
reme
dial
meas
ures
are
requ
ired
for
the
muni
cipa
l a
nd i
ndus
tria
l d
isch
arge
rs n
amed
in T
able
9.
The Reference Group was unable to address the question of costs in
deta
il.
The
Refe
renc
e G
roup
did,
howe
ver,
comp
ile
a su
mmar
y (
Tabl
e 1
0)
of
cap
ita
l
cos
ts
for
mun
ici
pal
was
te
col
lec
tio
n
and
str
eam
dis
cha
rge
tre
atm
ent
fac
ili
tie
s
for
col
lec
tor
s,
land
acq
uis
iti
on,
eng
ine
eri
ng,
and
twe
nty
-ye
ar
trea
tmen
t p
lant
desi
gn
capa
city
.
This
did
not
incl
ude
sewe
r e
xten
sion
s f
or
new
deve
lopm
ent,
oper
atin
g
cost
s,
or
alte
rnat
ive
trea
tmen
t
or
disp
osal
meth
ods.
The
Refe
renc
e G
roup
also
prov
ided
cost
esti
mate
s f
or
indu
stri
al
cont
rol,
base
d on
best
prac
tica
ble
wast
e tr
eatm
ent
tech
nolo
gy
in e
ach
coun
try;
the
esti
mate
also
incl
udes
$300
mill
ion
for
an o
n-la
nd
disp
osal
site
for
mine
tail
ings
from
Rese
rve
Mini
ng C
ompa
ny.
Incr
ease
d wa
ter
recy
clin
g an
d mo
difi
ca-
tion
of
man
ufa
ctu
rin
g p
roc
ess
es
to
use
less
wat
er
and
to
min
imi
ze
pro
duc
t a
nd
by-p
rodu
ct
loss
es m
ay
redu
ce
the
esti
mate
d i
ndus
tria
l c
osts
.
In g
ener
al,
the
vali
dity
of a
ll t
hese
cost
esti
mate
s ma
y be
rega
rded
as a
n or
der
of m
agni
tude
.
 TABLE 9
MUNICIPAL AND INDUSTRIAL DISCHARGERS FOR WHICH
REMEDIAL PROGRAMS ARE RECOMMENDED
ISSUE
MUNICIPALITY 0R INDUSTRY AND LOCATION
Municipal or Industrial
Phosphorus Reduction
Lake Superior - Duluth-Superior Harbor
Marquette
Munising
Ontonagon
Thunder Bay
Jackfish Bay
Nipigon Bay
Lake Huron - Alpena
Cheboygan
Goderich
Harbor Beach
Penetang
Midland
Tobermory
Owen Sound
Collingwood
Parry Sound
Saginaw Bay Basin (all
upstream dischargers)
kuh %e.Mvim thio
Bacterial Reduction
Lake Superior - Black River
Duluth-Superior Harbor
Jackfish Bay
Marathon (Peninsula Harbour)
Munising
Ontonagon
Red Rock (Nipigon Bay)
Thunder Bay
Lake Huron — Alpena
Blind River
Cheboygan
Goderich
Harbor Beach
Owen Sound
Penetang
Saginaw River Mouth
Sault Ste. Marie, Ontario
Spanish River Mouth
Tawas City
Metals Reduction
American Can of Canada Ltd., Marathon (mercury)
Algoma Steel, Sault Ste. Marie, Ontario
(iron and zinc)
Collingwood (zinc, cadmium, lead)
Saginaw Bay Basin (all upstream dischargers)
Taste and Odour Compounds
Great Lakes Paper Co., Thunder Bay
American Can of Canada Ltd., Marathon
Kimberley Clark of Canada Ltd., Terrace Bay
Eddy Forest Products. Espanola
Algoma Steel, Sault Ste. Marie, Ontario
Asbestos
Reserve Mining Co., Silver Bay
 
Radioactivity
  
Serpent Harbour (upstream sources)
 
a. Disinfection for bacterial reduction, in order to protect public health,
may be limited to seasonal implementation.
 
 TABLE 10
ESTIMATED CAPITAL COSTS FOR WASTE TREATMENTa
 
BAS
IN
MUN
ICI
PAL
IND
UST
RIA
L
TOT
AL
LAKE HURON
Uni
ted
Sta
tes
124
,00
0,0
00
86,
000
,00
0
210
,00
0,0
00
Ca
na
da
31
,0
00
,0
00
48
,0
00
,0
00
79
,0
00
,0
00
LAKE SUPERIOR
Uni
ted
Sta
tes
71,
000
,00
0
323
,00
0,0
00
394
,00
0,0
00
Can
ada
48,
000
,00
0
144
,00
0,0
00
192
,00
0,0
00
TOTALS
Uni
ted
Sta
tes
195
,00
0,0
00
409
,00
0,0
00
604
,00
0,0
00
Can
ada
79,
000
,00
0
192
,00
0,0
00
271
,00
0,0
00
 
a. 1973 doTTars
 
  
Although
installation
of
the
identified
remedial
measures
should
restore
water
quality
to
within
accepted
values
for
the
issues
of
concern
for
most
impacted
areas,
population
growth,
additional
industrial
development,
and
nonpoint
inputs
will
require
the
application
of
more
stringent
municipal
and
induStrial
source
abatement
to
protect
water
quality
for
the
future.
In
many
cases,
the
responsible
jurisdictions
have
already
completed
implementation
of
the
necessary
remedial
measures
to
correct
the
problems
identified
in
Table
9
and
to
bring
municipal
and
industrial
discharges
into
compliance
with
jurisdictional
or
Agreement
objectives.
In
other
cases,
these
remedial
programs
are
in
the
planning
or
construction
stages.
To
reduce
the
phosphorus
loading
from
all
plants
in
the
Canadian
portion
of
the
Upper
Lakes
Basin
to
1.0
mg/L
would
require
an
estimated
capital
expenditure
of
$2,000,000
in
addition
to
that
given
in
Table
10.
The
costs
in
Table
10
include
the
costs
to
reduce
phosphorus
in
United
States
municipal
discharges to 1.0 mg/L.
These
projections
are
based
on
achieving
a
reduction
in
loadings
to
meet
the
1978
Water
Quality
Agreement
objectives
and
would
not
restore
the
water
quality
of
these
areas
beyond
the
objective
levels,
much
less
to
the
quality
that
obtained
prior
to
human
activity.
It
assumes
no
increases
in
inputs.
Further
improvements
beyond
this
level
would
require
the
utilization
of
alternative
treatment
methodOIOQY,
such
as
land
application
of
wastes,
to
minimize
phosphorus
inputs,
accompanied
by
metal
and
toxics
removal,
where
necessary,
to
avoid
contamination
of
ground
waters.
Even
with
these
measures,
however,
some
limitation
on
growth
may
be
required.
In
the
U.S.
the
capital
cost
of
the
present
progrmn
to
contain
polluted
dredge
spoil
is
estimated
at
$59,600,000
for
Lake
Huron
and
$4,300,000
for
Lake
Superior.
There
is
very
little
dredging
of
Upper
Lakes
harbours
in
Canada,
but
where
contaminated
materials
are
encountered,
the
spoils
are
generally
incorporated
into
landfill
operations
utilizing
existing
containment
areas.
No
costs
are
presently
available
for
a
permanent
dredging
disposal
area at Thunder Bay.
When
a
storm
overloads
the
system,
storm
and
combined
sewer
water
bypasses
the
wastewater
treatment
plant.
Such
overflows
can
contribute
large
loadings
of
phosphorus,
bacteria,
and
other
wastes
directly
to
the
receiving
water.
Preliminary
studies
in
both
countries
show
that
the
capital
costs
of
programs
to
eliminate
combined
sewers
in
the
U.S.
is
estimated
at
$130,000,000
for
Lake
Huron
and
$30,000,000
for
Lake
Superior.
Similar
costs
for
Canada
have
been
estimated
at $150,000,000
for
Lake
Huron
and
$25,000,000
for
Lake
Superior.
Costs
for
vessel
waste
treatment
and
control
may
be
large
for
individual
vessel
operators
but
are
a
relatively
small
part
of
the
total
cost
pictUre.
Similarly,
costs
of
measures
for
spill
prevention
and
control
are
usually
small
in
comparison
with
the
other
costs
for
pollution
control
and
are
often
more concerned with operational procedures than with capital costs.
Further
cost
estimates
for
the
control
of
inputs
from
point
and
nonpoint
sources will be available in the Commission's report on the study conducted by
the Pollution
from Land Use
Activities
Reference Group.
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E
F
E
R
E
N
C
E
Q
U
E
S
T
I
O
N
4
In
th
e
ev
en
t
th
at
th
e
Co
mm
is
si
on
sh
ou
ld
fi
nd
th
at
li
tt
le
or
no
po
ll
ut
io
n
of
th
e
ch
ar
ac
te
r
re
fe
rr
ed
to
is
ta
ki
ng
pl
ac
e
at
th
e
pr
es
en
t
ti
me
,
wh
at
pr
ev
en
ti
ve
me
as
ur
es
wo
ul
d,
in
it
s
ju
dg
em
en
t,
be
mo
st
pr
ac
ti
ca
bl
e
to
en
su
re
th
at
su
ch
po
ll
ut
io
n
do
es
no
t
oc
cu
r
in
th
e
fu
tu
re
an
d
wh
at
wo
ul
d
be
th
e
probable cost?
Th
e
tw
o
ma
jo
r
th
re
at
s
fa
ci
ng
th
e
Up
pe
r
La
ke
s
ar
e
lo
ca
li
ze
d
en
ri
ch
me
nt
fr
om
ph
os
ph
or
us
an
d
la
ke
—w
id
e
pe
rs
is
te
nc
e
of
sy
nt
he
ti
c
or
ga
ni
c
co
mp
ou
nd
s.
No
np
oi
nt
in
pu
ts
ar
e
ma
jo
r
co
nt
ri
bu
to
rs
,
to
wh
ic
h
co
nv
en
ti
on
al
po
in
t
so
ur
ce
re
me
di
al
me
as
ur
es
ca
nn
ot
be
ap
pl
ie
d.
PHOSPHORUS
Ba
se
d
on
co
ns
id
er
at
io
ns
of
pr
ev
en
ti
on
,
no
nd
eg
ra
da
ti
on
,
an
d
eq
ui
ty
,
th
e
Co
mm
is
si
on
co
nc
lu
de
s
th
at
a
mu
ni
ci
pa
l
ph
os
ph
or
us
ef
fl
ue
nt
li
mi
t
of
1.
0
mg
/L
sh
ou
ld
be
es
ta
bl
is
he
d
fo
r
al
l
mu
ni
ci
pa
l
an
d
in
du
st
ri
al
di
sc
ha
rg
er
s,
an
d
mo
re
st
ri
ng
en
t
li
mi
ts
sh
ou
ld
be
es
ta
bl
is
he
d,
wh
er
e
re
qu
ir
ed
,
fo
r
lo
ca
l
wa
te
r
qu
al
it
y.
On
a
wh
ol
e-
la
ke
ba
si
s,
co
nt
ro
l
of
no
np
oi
nt
so
ur
ce
s
of
ph
os
ph
or
us
is
not,justified.
Ph
os
ph
or
us
re
du
ct
io
n
pr
og
ra
ms
fo
r
La
ke
Hu
ro
n
an
d
La
ke
Su
pe
ri
or
ar
e
ne
ed
ed
to
re
st
or
e,
pr
es
er
ve
,
an
d
pr
ot
ec
t
th
e
im
me
di
at
e
re
ce
iv
in
g
wa
te
r.
Th
e
sp
ec
if
ic
ph
os
ph
or
us
co
nt
ro
l
me
as
ur
es
to
be
im
pl
em
en
te
d
de
pe
nd
on
th
e
sp
ec
if
ic
re
ce
iv
in
g
wa
te
r
an
d
co
ul
d
ta
ke
th
e
fo
rm
of
mo
re
st
ri
ng
en
t
po
in
t
so
ur
ce
ef
fl
ue
nt
li
mi
ta
-
ti
on
s
or
no
np
oi
nt
la
nd
ru
no
ff
co
nt
ro
l,
or
so
me
co
mb
in
at
io
n.
Al
te
rn
at
iv
e
tr
ea
t—
me
nt
me
th
od
ol
og
ie
s,
su
ch
as
la
nd
ap
pl
ic
at
io
n,
sh
ou
ld
be
co
ns
id
er
ed
to
re
du
ce
lo
ad
in
gs
.
Th
e
di
sc
us
si
on
pr
ov
id
ed
in
Ch
ap
te
r
5
fo
r
ph
os
ph
or
us
in
Du
lu
th
-
Su
pe
ri
or
Ha
rb
or
,
th
e
ne
ar
sh
or
e
an
d
em
ba
ym
en
t
ar
ea
s
of
so
ut
he
rn
Ge
or
gi
an
Ba
y,
an
d
Sa
gi
na
w
Ba
y
am
pl
y
il
lu
st
ra
te
th
e
ad
va
nt
ag
e
of
a
co
mp
re
he
ns
iv
e
ma
na
ge
me
nt
strategy.
P
E
R
S
I
S
T
E
N
T
S
Y
N
T
H
E
T
I
C
O
R
G
A
N
I
C
C
O
M
P
O
U
N
D
S
Fo
r
ma
ny
pe
rs
is
te
nt
sy
nt
he
ti
c
or
ga
ni
c
co
mp
ou
nd
s,
la
bo
ra
to
ry
st
ud
ie
s
ha
ve
pe
rs
ua
si
ve
ly
de
mo
ns
tr
at
ed
to
xi
ci
ty
an
d
ot
he
r
ha
rm
fu
l
ef
fe
ct
s
at
el
ev
at
ed
do
se
s.
It
is
al
so
tr
ue
,
ho
we
ve
r,
th
at
th
er
e
ex
is
ts
on
ly
li
mi
te
d
kn
ow
le
dg
e
ab
ou
t
th
e
ef
fe
ct
s
of
th
es
e
co
mp
ou
nd
s
at
th
e
co
nc
en
tr
at
io
ns
de
te
ct
ed
in
th
e
Up
pe
r
La
ke
s
ec
os
ys
te
m,
or
of
ot
he
r
co
mp
ou
nd
s
pr
es
en
tl
y
in
us
e
bu
t
no
t
ye
t
de
te
ct
ed
in
th
e
en
vi
ro
nm
en
t.
Th
e
re
as
on
is
th
at
pr
es
en
t
to
xi
ci
ty
te
st
in
g
pr
oc
ed
ur
es
fo
r
en
vi
ro
nm
en
ta
l
an
d
hu
ma
n
he
al
th
ef
fe
ct
s
fo
r
am
bi
en
t
co
nc
en
tr
a-
ti
on
s
ar
e
ex
pe
ns
iv
e,
ti
me
co
ns
um
in
g,
an
d
sc
ie
nt
if
ic
al
ly
in
co
nc
lu
si
ve
.
Th
e
pr
ob
le
m
is
fu
rt
he
r
co
mp
li
ca
te
d
by
th
e
pe
rs
is
te
nc
e
of
th
es
e
ma
te
ri
al
s
an
d
th
e
ir
re
ve
rs
ib
il
it
y
of
th
ei
r
ef
fe
ct
s.
In
th
es
e
ci
rc
um
st
an
ce
s,
th
e
Co
mm
is
si
on
be
li
ev
es
th
at
re
sp
on
si
bl
e
pr
ud
en
ce
re
qu
ir
es
th
at
hu
ma
n
an
d
en
vi
ro
nm
en
ta
l
ex
po
su
re
to
th
es
e
co
mp
ou
nd
s
mu
st
be
pr
ev
en
te
d
as
fa
r
as
po
ss
ib
le
un
ti
l
sa
fe
le
ve
ls
,
if
th
ey
ex
is
t,
ar
e
de
te
rm
in
ed
.
If
th
es
e
ma
te
ri
al
s
ar
e
al
lo
we
d
to
es
ca
pe
in
to
th
e
en
vi
ro
nm
en
t,
th
ei
r
co
nc
en
tr
at
io
ns
in
th
e
at
mo
sp
he
re
or
in
la
nd
ru
no
ff
ar
e
to
o
lo
w
to
pe
rm
it
ef
fe
ct
iv
e
co
nt
ro
l.
In
ad
di
ti
on
,
sp
ec
if
ic
po
in
t
so
ur
ce
inp
uts
ha
ve
ge
ne
ra
ll
y
not
be
en
id
en
ti
fi
ed
.
Th
e
so
lu
ti
on
,
the
n,
in
or
de
r
to
pr
ev
en
t
po
ll
ut
io
n
or
10
  
pe
rm
an
en
t
de
gr
ad
at
io
n
of
th
e
Up
pe
r
La
ke
s
an
d
it
s
bi
ot
a,
is
to
st
ri
ct
ly
re
gu
-
la
te
th
e
rn
an
uf
ac
tu
re
,
sa
le
,
tr
an
sp
or
t,
an
d
us
e
of
th
es
e
co
mp
ou
nd
s,
an
d
to
to
ta
ll
y
ba
n
th
ei
r
di
sc
ha
rg
e
in
to
th
e
en
vi
ro
nm
en
t.
PC
B'
s,
PB
B'
s,
al
dr
in
,
di
el
dr
in
,
an
d
DD
T
ar
e
su
ch
ma
te
ri
al
s;
ho
we
ve
r,
be
ca
us
e
th
ei
r
hi
gh
to
xi
ci
ty
ha
s
be
en
de
mo
ns
tr
at
ed
an
d
be
ca
us
e
th
ei
r
us
es
ar
e
su
ch
th
at
es
ca
pe
in
to
th
e
en
vi
ro
nm
en
t
is
pr
ob
ab
le
,
if
th
ey
ar
e
us
ed
,
ev
en
st
ri
ct
re
gu
la
ti
on
is
no
t
su
ff
ic
ie
nt
.
Th
es
e
ma
te
ri
al
s
mu
st
be
co
mp
le
te
ly
ba
nn
ed
fr
om
ma
nu
fa
ct
ur
e,
tr
an
-
sp
or
t,
an
d
us
e.
Th
e
ec
on
om
ic
di
sr
up
ti
on
of
ba
nn
in
g
th
es
e
ma
te
ri
al
s
ca
n
be
co
st
ly
,
an
d
tr
an
si
ti
on
to
al
te
rn
at
iv
e
ma
te
ri
al
s
ca
n
ta
ke
ye
ar
s,
bu
t
su
ch
me
as
ur
es
ar
e
ne
ce
ss
ar
y
un
ti
l
sa
fe
le
ve
ls
,
if
th
ey
ex
is
t,
ar
e
de
te
rm
in
ed
.
Pr
oc
ed
ur
es
ar
e
pr
es
en
tl
y
be
in
g
de
ve
lo
pe
d
to
pr
ed
ic
t
wh
ic
h
co
mp
ou
nd
s,
ei
th
er
pr
es
en
tl
y
in
us
e
or
be
in
g
co
ns
id
er
ed
fo
r
us
e,
co
ul
d
be
de
le
te
ri
ou
s
to
th
e
Up
pe
r
La
ke
s
ec
os
ys
te
m.
Ph
ys
ic
al
,
ch
em
ic
al
,
an
d
to
xi
co
lo
gi
ca
l
da
ta
on
as
ma
ny
co
mp
ou
nd
s
as
po
ss
ib
le
ar
e
be
in
g
co
mp
il
ed
.
Pr
ed
ic
ti
ve
me
th
od
ol
og
y
is
pr
es
en
tl
y
be
in
g
de
ve
lo
pe
d
wh
er
ei
n
th
e
bi
oa
cc
um
ul
at
io
n
po
te
nt
ia
l
of
a
co
mp
ou
nd
ca
n
be
es
ti
ma
te
d.
In
ad
di
ti
on
,
th
e
ac
ti
vi
ty
of
a
co
mp
ou
nd
ca
n
be
es
ti
ma
te
d
by
co
mp
ar
in
g
fu
nc
ti
on
al
gr
ou
ps
(c
om
po
ne
nt
pa
rt
s)
of
th
e
ne
w
co
mp
ou
nd
wi
th
a
co
mp
ou
nd
ha
vi
ng
si
mi
la
r
co
mp
on
en
t
pa
rt
s
fo
r
wh
ic
h
ac
ti
vi
ty
is
kn
ow
n.
A
mo
re
ge
ne
ra
l
re
sp
on
se
to
Re
fe
re
nc
e
Qu
es
ti
on
4
is
se
t
fo
rt
h
in
Ch
ap
te
r
7,
as
a
po
li
cy
of
no
nd
eg
ra
da
ti
on
.
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8. RECOMMENDATIONS
The
Refe
renc
e G
roup
made
a nu
mber
of
reco
mmen
dati
ons
to t
he
Comm
issi
on;
these are included as Appendix D to this report.
Bas
ed
on
its
con
sid
era
tio
n o
f t
he
Ref
ere
nce
Gro
up'
s r
epo
rt
and
rec
omm
end
a—
tions,
and the Commission's public hearings,
in response to the Reference
date
d A
pril
15,
1972
, f
rom
the
Gove
rnme
nts
of C
anad
a an
d t
he U
nite
d S
tate
s,
the International Joint Commission recommends that:
1. To
corr
ect
the
poin
t-so
urce
poll
utio
n p
robl
ems
iden
tifi
ed
in
this
rep
ort
and
sum
mar
ize
d
in
Tab
le
9,
and
to
ach
iev
e
wat
er
qua
lit
y
obje
ctiv
es,
appr
opri
ate
reme
dial
meas
ures
be
impl
emen
ted
as s
oon
as
possible.
Sur
vei
lla
nce
be
Inai
ntai
ned
to
ass
ess
the
rec
eiv
ing
wat
ers
and
the
ope
n w
ate
rs
of
the
Upp
er
Lak
es
in
ord
er
to
det
erm
ine
tre
nds
in,
and
to
ens
ure
pro
tec
tio
n o
f t
he
wat
er
qua
lit
y o
f t
he
Upp
er
Lake
s.
Whe
re
sou
rce
s o
f p
oll
uti
on
have
not
bee
n i
den
tif
ied
, t
he
Gov
ern
men
ts
und
ert
ake
the
nec
ess
ary
inv
est
iga
tiv
e
stud
ies,
and
dev
elo
p
and
implement remedial measures.
The
Gov
ern
men
ts
ado
pt
as
pol
icy
for
Lak
e H
uro
n a
nd
Lak
e S
upe
rio
r t
he
philosophy of nondegradation proposed by the Commission. Inherent in
the adoption of this policy to achieve the goals of nondegradation is
the obligation to: develop the scientific and technical information
base required for proper management; encourage development of new and
inno
vati
ve
manu
fact
urin
g a
nd
wast
e t
reat
ment
tech
nolO
QY;
enco
urag
e
publ
ic
educ
atio
n a
nd
invo
lvem
ent
in
long
-ran
ge
plan
ning
and
in t
he
decision-making process; and encourage industrial participation.
To
rest
ore
degr
aded
area
s o
f t
he
Uppe
r L
akes
to
a In
ore
desi
rabl
e
trop
hic
stat
e a
nd
to
prev
ent
pote
ntia
l f
utur
e p
robl
ems,
phos
phor
us
loa
din
gs
be
red
uce
d b
y r
edu
cin
g t
he
pho
sph
oru
s c
onc
ent
rat
ion
in
all
mun
ici
pal
and
ind
ust
ria
l d
isc
har
ges
to
1.0
mg/
L a
nd
lowe
r w
her
e l
ocal
con
dit
ion
s r
equ
ire
, a
nd
by
lim
iti
ng
the
all
owa
ble
pho
sph
oru
s c
ont
ent
of
all
det
erg
ent
s t
o n
ot
mor
e t
han
0.5
% p
hos
pho
rus
by
wei
ght
.
To
mai
nta
in
des
ira
ble
wat
er
qua
lit
y i
n t
he
Upp
er
Lak
es
and
to
ach
iev
e
non
deg
rad
ati
on,
whi
le
acc
omm
oda
tin
g
gro
wth
and
dev
elo
pme
nt,
the
Gov
ern
men
ts
sho
uld
con
sid
er
an
off
set
pol
icy
whi
ch
wou
ld
req
uir
e m
ore
str
ing
ent
poi
nt
sou
rce
con
tro
ls
to
ens
ure
tha
t
loa
din
gs
fro
m
poi
nt
sou
rce
s
do
not
inc
rea
se
wit
h
gro
wth
.
Fur
the
r,
Gov
ern
men
ts
sho
uld
app
ly
suc
h
mea
sur
es
to
con
tro
l
pol
lut
ion
fro
m
non
poi
nt
lan
d
sou
rce
s
as
sha
ll
app
ear
in
the
Com
mis
sio
n's
for
thc
omi
ng
rep
ort
on
the
stu
dy
con
duc
ted
by
the
Pol
lut
ion
fro
m L
and
Use
Act
ivi
tie
s R
efe
ren
ce
Gro
up.
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11.
12.
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15.
 
For the particular metals in the locations cited in this report as
exhibiting high concentrations in either the water, sediment, or
fish, no further inputs be allowed to those areas unless the dis—
charger can show no consequences to health and property.
To protect human health and aquatic life, and to achieve non-
degradation, the Governments ban the manufacture, sale, transport,
and use of PCB's, PBB's, aldrin, dieldrin, DDT and its derivatives,
and all other persistent synthetic organic compounds with known
highly toxic effects, the use of which will result in their entry
into the environment. The manufacture, sale, transport, and use of
all other persistent synthetic organic compounds with known delete-
rious effects be strictly regulated to prevent their entry into the
environment.
Predictive methodology be developed and applied to determine the
health and environmental effects of other compounds presently in use
or detected in the ecosystem, and the uses of such compounds mini-
mized, pending such determination. Furthermore, the introduction of
new compounds not be approved until the producer demonstrates that
such compounds will not harm man or the environment.
To enhance the
efficiency
of
the
process
and
in
light
of
the
mobility
of
the
substances, the Governments should establish a cooperative testing
and evaluation
program and Inutually agreeable standards for deter-
mining toxicity.
Governments address the issue of the effects of the atmosphere on the
water quality of the Great Lakes.
Consideration should be given to
sources,
composition,
transport,
deposition,
and effects of atmos-
pheric
constituents
on the
Great Lakes
and
its
watershed.
Emphasis
should
be
placed
on
nutrients,
metals,
synthetic
organic
compounds,
and acid.
Governments
complete
research
into
the
effects
of
asbestos
fibre
size,
shape,
and
concentration
on all
biological
forms
in the
Upper
Lakes,
especially
when
ingested
by
man.
A
drinking
water
standard
for asbestos should be established as soon as possible.
Governments
provide
post-spill
monitoring to determine the nature and
character
of
the
material
spilled
and
the
long-term
environmental
effects
of the
spills and cleanup operations,
and to
improve response
measures and recovery technology.
conducted for
Comprehensive environmental assessment studies be
thermal discharges to the Upper Lakes.
Particular
emphasis
be
given
to the design
and location
of water
intake and discharge structures to minimize the entrainment of fish
and fish larvae.
Governments
expedite
their
consideration
of
the
development
of
compatible
regulations for the control
of spills
and
discharges
from
vessels,
in keeping with the provisions of Annexes 4 and 5 of the
1978 Water Quality Agreement.
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 APPENDIX A
TEX
T
OF
REF
ERE
NCE
TO
THE
INT
ERN
ATI
ONA
L
JOI
NT
COM
MIS
SIO
N
TO
ST
UD
Y
PO
LL
UT
IO
N
PR
OB
LE
MS
OF
LA
KE
HU
RO
N
AN
D
LA
KE
SU
PE
RI
OR
I have the honour to inform you that the Governments of the United States
of America and Canada, pursuant to Article IX of the Boundary Waters Treaty of
1909, have agreed to request the International Joint Commission to conduct a
study of water quality in Lake Huron and Lake Superior, in the light of the
provision of Article IV of the Treaty which provides that the boundary waters
and waters flowing across the boundary shall not be polluted on either side to
the injury of health and property on the other side, and in the light also of
the Great Lakes Water Quality Agreement signed on this date. This reference
represents the response of the two Governments to recommendation No. 20 of the
Commission in its final report dated December 9, 1970, on pollution of Lake
Erie, Lake Ontario, and the International Section of the St. Lawrence River.
The Commission is requested to enquire into and to report to the two
Governments upon the following questions:
(1) Are the waters of Lake Superior and Lake Huron being
polluted on either side of the boundary to an extent (a)
which is causing or is likely to cause injury to health or
property on the other side of the boundary; or (b) which is
causing, or likely to cause, a degradation of existing
levels of water quality in these two lakes or in downstream
portions of the Great Lakes System?
(2) If the foregoing questions are answered in the affirmative,
to what extent, by what causes, and in what localities is
such pollution taking place?
(3) If the Commission should find that pollution of the
character just referred to is taking place, what remedial
measures would, in its judgement, be most practicable to
restore and protect the quality of the waters, and what
would be the probable cost?
(4) In the event that the Commission should find that little or
no pollution of the character referred to is taking place
at the present time, what preventive measures would, in its
judgement, be most practicable to ensure that such
pollution does not occur in the future and what would be
the probable cost?
The Governments would welcome the recommendations of the Commission with
respect to the general and specific water quality objectives that should be
esta
blis
hed
for
thes
e l
akes
, a
nd t
he
prog
rams
and
meas
ures
that
are
requ
ired
in
the
two
coun
trie
s i
n o
rder
to
achi
eve
and
main
tain
thes
e w
ater
qual
ity
objectives.
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 The
Co
mm
is
si
on
sh
ou
Id
su
bm
it
its
re
po
rt
and
re
co
mm
en
da
ti
on
s
to
the
two
Go
ve
rn
me
nt
s
as
soo
n
as
po
ss
ib
Ie
and
sh
ou
Id
su
bm
it
re
po
rt
s
fr
om
ti
me
to
ti
me
on
the progress of its investigation.
In
the
con
duc
t
of
its
inv
est
iga
tio
n,
the
Com
mis
sio
n
is
req
ues
ted
to
in
cl
ude
co
ns
id
er
at
io
n
of
po
II
ut
io
n
en
te
ri
ng
La
ke
Hur
on
and
La
ke
Su
pe
ri
or
fr
om
tri
but
ary
wat
ers
,
inc
iud
ing
Lak
e
Mic
hig
an,
whi
ch
aff
ect
s
wat
er
qua
Iit
y
in
the
two
Iak
es,
and
to
en
qu
ir
e
int
o
and
re
po
rt
on
the
up
st
re
am
so
ur
ce
s
of
suc
h
poI
Iut
ion
.
The
Com
mis
sio
n
may
uti
Iiz
e
the
ser
vic
es
of
qua
Iif
ied
per
son
s
and
oth
er
res
our
ces
mad
e
ava
iIa
bIe
by
wat
er
man
age
men
t
age
nci
es
in
Can
ada
and
the
Uni
ted
Sta
tes
and
sho
uId
as
far
as
pos
sib
Ie
mak
e
use
of
inf
orm
ati
on
and
tec
h-
nic
aI
dat
a
her
eto
for
e
acq
uir
ed
or
whi
ch
may
bec
ome
ava
iIa
bIe
dur
ing
the
cou
rse
of
the
inv
est
iga
tio
n,
inc
Iud
ing
inf
orm
ati
on
and
dat
a
acq
uir
ed
by
the
Com
mis
-
sio
n
in
the
cou
rse
of
its
inv
est
iga
tio
ns
and
sur
vei
IIa
nce
act
ivi
tie
s
con
duc
ted
on
the
Iow
er
Gre
at
Lak
es
and
in
the
con
nec
tin
g c
han
neI
s.
In
con
duc
tin
g
its
inv
est
iga
tio
n,
the
Com
mis
sio
n
sh0
u1d
uti
Iiz
e
the
ser
vic
es
of
the
int
ern
ati
ona
i
boa
rd
str
uct
ure
pro
vid
ed
for
in
Art
icI
e V
II
of
the Great Lakes Water Quaiity Agreement.
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